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APPARATUS AND METHOD FOR
MOUNTING TAPE CARRIER PACKAGE
ONTO LIQUID CRYSTAL DISPLAY

This application 1s a continuation of U.S. patent appli-
cation Ser. No. 08/540,826, filed Oct. 11, 1995, now U.S.
Pat. No. 5,639,009.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1invention relates to an apparatus and a method for
mounting a tape carrier package onto a liquid crystal display.

2. Prior Art

Before mounting a TCP (Tape Carrier Package) onto an
LCD (liquid crystal display), the positional relationship
between the TCP and LCD 1s monitored by a camera. And,
if any positional dislocation 1s found between them, it 1s
necessary to eliminate such a dislocation. In general, the
LCD and TCP are provided with numerous thin electrodes
and leads arrayed along the sides thereof at very small
pitches. The number of such electrodes and leads will range
from several tens to several hundreds. Thus, the mounting of
these LCD and TCP requires an extremely high accuracy in
X and Y directions.

As a method for monitoring the mutual positional relation
between a TCP and an LCD, there are known the following,
two methods.

A first method uses a camera whose visual field 1s
stationarily fixed for assuring accuracy in the recognition of
these components. The LCD and the TCP are supported
movable in the X-Y direction (i.e. along a horizontal plane).
Then, the LCD and the TCP come 1n the visual field of the
camera but they are not overlapped. Under this condition, a
mutual positional dislocation 1s obtained through image
analysis. Therealfter, both are shifted to correct the mutual
relation. Then, the mounting operation 1s performed by
overlapping the TCP onto the LCD.

A second method 1s carried out 1n the following manner.
First, a TCP and an LCD are overlap each other with a very
small gap, so that the mounting operation 1s soon accom-
plished by lowering the TCP onto the LCD by a very small
distance. This overlapped condition 1s monitored by a cam-
era to detect a dislocation between the TCP and the LCD.

However, it 1s usual that anisotropic conductive tapes are
attached on electrodes of the LCD to adhesively bond the
clectrodes to the leads of the TCP. Thus, these anisotropic
conductive tapes and the LCD 1itself may become obstacles
when the leads of the LCD are monitored by the camera
according to the above first and second methods. Thus, there
1s the possibility that these first and second methods may fail
to obtain a clear image of the TCP, and therefore the detected
position of the TCP may be 1naccurate, resulting 1n deterio-
ration of accuracy in the mounting operation. If the obtained
image 1s unclear, the 1mage analysis will encounter with
errors so frequently that the mounting operation of the TCP
1s substantially stopped or suspended.

SUMMARY OF THE INVENTION

Accordingly, 1n view of above-described problems
encountered 1n the prior art, a principal object of the present
invention 1s to provide a method and an apparatus for
assuring an excellent accuracy 1n the mounting operation of
a tape carrier package onto a liquid crystal display.

In order to accomplish this and other related objects, a
first aspect of the present mvention provides a method for
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mounting a tape carrier package onto a liquid crystal display,
wherein a first positioning object on the tape carrier package
and a second positioning object on the liquid crystal display
arc monitored by a camera, and the tape carrier package 1s
mounted onto the liquid crystal display after correcting a
positional relationship between the tape carrier package and
the liquid crystal display, the method comprises: a first step
of detecting a first positional data representing a position of
the tape carrier package based on a monitoring of the first
positioning object, the first positioning object of the tape
carrier package coming in a focus range of a visual field of
the camera after a liquid crystal display 1s removed out of the
visual field of the camera 1n a horizontal direction; a second
step of detecting a second positional data representing a
position of the liquid crystal display based on a monitoring
of the second positioning object, the liquid crystal display
being shifted 1n the horizontal direction in such a manner
that the second positioning object comes 1nto the focus range
of the visual field of the camera after the tape carrier package
1s lifted upward 1n a vertical direction until the tape carrier
package goes out of the focus range of the camera; a third
step of comparing an actual mutual position with a prede-
termined 1deal position based on the first and second posi-
tional data, thereby correcting a mutual positional relation-
ship between the tape carrier package and the liquid crystal
display 1n the horizontal direction; and a fourth step of
mounting the tape carrier package onto the liquid crystal
display.

In the above first aspect mounting method, 1t 1s desirable
that the liquid crystal display 1s held by an X-Y table and
shifted 1n the horizontal direction by the X-Y table, and the
tape carrier package 1s held by a Z-axis motor shiftable in the
vertical direction. The first positioning object on the tape
carrier package 1s a lead or a mark provided on the tape
carrier package. The second positioning object on the liquid
crystal display 1s an electrode or a mark provided on the
liquid crystal display.

A second aspect of the present invention provides a
method for mounting a tape carrier package onto a liquid
crystal display comprising steps of: providing a first posi-
fioning object on a tape carrier package and a second
positioning object on a liquid crystal display; evacuating a
liquid crystal display out of a visual field of a camera 1n a
horizontal direction; shifting the tape carrier package until
the first positioning object comes 1n a focus range of the
visual field of the camera; detecting a first positional data
representing a position of the tape carrier package based on
a monitoring of the first positioning object; lifting the tape
carrier package upward 1n a vertical direction until the tape
carrier package goes out of the focus range of the camera;
shifting the liquid crystal display in the horizontal direction
so that the second positioning object comes into the focus
range of the visual field of the camera; detecting a second
positional data representing a position of the liquid crystal
display based on a monitoring of the second positioning
object; correcting a mutual positional relationship between
the tape carrier package and the liquid crystal display in the
horizontal direction based on the first and second positional
data; and lowering the tape carrier package downward so
that the tape carrier package 1s mounted onto the liquid
crystal display.

In the above second aspect mounting method, it 1s desir-
able that the first positional data and the second positional
data are compared with predetermined 1deal data, for detect-
ing a horizontal deviation between the tape carrier package
and the liquid crystal display. And, at least either the tape
carrier package or the liquid crystal display 1s shifted in the
horizontal direction to correct the mutual positional rela-

tionship.
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Furthermore, a third aspect of the present invention pro-
vides an apparatus for mounting a tape carrier package onto
a liquid crystal display, comprising: a camera for taking
images of a first positioning object on a tape carrier package
and a second positioning object on a liquid crystal display;
first shifting means for removing a liquid crystal display out
of a visual field of the camera in a horizontal direction;
second shifting means for shifting the tape carrier package
until the first positioning object comes 1n a focus range of the
visual field of the camera; dislocation detecting means for
detecting a first horizontal dislocation of the first positioning
object on the tape carrier package based on the image of the
first positioning object taken by the camera; the second
shifting means lifting the tape carrier package upward 1n a
vertical direction so that the tape carrier package goes out of
the focus range of the camera; the first shifting means
shifting the liquid crystal display in the horizontal direction
so that the second positioning object comes into the focus
range of the visual field of the camera; the dislocation
detecting means detecting a second horizontal dislocation of
the second positioning object on the liquid crystal display
based on the 1mage of the second positioning object taken by
the camera; correcting means for correcting a mutual posi-
tional relationship between the tape carrier package and the
liquid crystal display in the horizontal direction, by com-
paring the first and second horizontal dislocations with
predetermined 1deal data; and the second shifting means
lowering the tape carrier package downward so that the tape

carrier package 1s mounted onto the liquid crystal display.

In the third aspect mounting apparatus, it 1s desirable that
the first shifting means 1s an X-Y table which supports the
liguid crystal display and 1s shiftable 1n the horizontal
direction, and the second shifting means 1s a Z-axis motor
which holds the tape carrier package and 1s shiftable in the
vertical direction. And, the correcting means corrects the
mutual positional relationship between the tape carrier pack-
age and the liquid crystal display by shifting the first shifting
means 1n the horizontal direction.

Moreover, a fourth aspect of the present invention pro-
vides an apparatus for mounting a tape carrier package onto
a liquid crystal display, wherein a horizontal dislocation
between a first positioning object on the tape carrier package
and a second positioning object on the liquid crystal display
1s checked and corrected before the tape carrier package 1s
mounted onto the liquid crystal display, the apparatus com-
prising: a camera having an optical axis extending upward
along a mirror cylinder connected to an upper face thereof;
a light source supplying light into the mirror cylinder via an
optical fiber, the light being emitted upward through the
mirror cylinder and used to monitor the first positioning
object on the tape carrier package and the second positioning
object on the liquid crystal display; an X-Y table for shifting
the liquid crystal display along a horizontal plane; a Z-axis
motor for shifting the tape carrier package n a vertical
direction; an X-Y table drive for actuating the X-Y motor; a
Z-axi1s motor drive for actuating the Z-axis motor; a dislo-
cation detector for detecting the horizontal dislocation
between the first positioning object on the tape carrier
package and the second positioning object on the liquid
crystal display; and a controller for controlling the X-Y table
drive and the Z-axis drive so as to alternately bring the first
and second positioning objects within a focus range of the
camera to detect each horizontal dislocation of the first and
second positioning objects, and adjusting a mutual posi-
tional relationship between the tape carrier package and the
liquid crystal display based on the horizontal dislocation
detected though the dislocation detector before mounting the
tape carrier package onto the liquid crystal display.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present mvention will become more apparent from the
following detailed description which 1s to be read 1n con-
junction with the accompanying drawings, 1n which:

FIG. 1 1s a schematic view showing a tape carrier package
mounting system 1n accordance with one embodiment of the
present 1nvention;

FIG. 2 1s a view 1llustrating an operation of the tape carrier

package mounting system in accordance with the embodi-
ment of the present mnvention;

FIG. 3 1s a view 1llustrating an operation of the tape carrier

package mounting system in accordance with the embodi-
ment of the present mnvention;

FIG. 4 1s a flow chart showing an operation of the TCP
mounting system in accordance with the embodiment of the
present 1nvention; and

FIG. § 1s a perspective view showing manufacturing
processes of a tape carrier package.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A preferred embodiment of the present invention will be
explained in greater detail hereinafter, with reference to the
accompanying drawings. Identical parts are denoted by
identical reference numeral throughout views.

FIG. 1 1s a schematic view showing a tape carrier package
mounting system 1n accordance with one embodiment of the
present 1vention.

In FIG. 1, reference numeral 1 represents a liquid crystal
display (i.e. LCD). A positioning object 2, such as an
clectrode or a mark, 1s provided on the upper surface of the
LCD 1. Reference numeral 3 represents an X-Y table which
mounts the LCD 1 on the upper face thereof, and shifts the
LCD 1 along a horizontal plane, 1.e. both in X and Y
directions. Reference numeral 4 represents a camera, and
reference numeral 5 represents a mirror cylinder connected
to the camera 4 and extending upward from the upper face
of the camera 4. Reference numeral 6 represents a light
source, and reference numeral 7 represents an optical fiber
supplying light emitted from the light source 6 into an inside
space of the mirror cylinder 5. As shown i FIG. 2, the
mirror cylinder 5 has an inside hollow space with a half
mirror Sa so that the light supplied from the light source 6
via the optical fiber 7 1s reflected at the half mirror 5a toward
the direction normal to the incident direction thereof and
then travels upward along the axis of the elongated cylin-
drical body of the mirror cylinder 5. The light emitted along
the axial direction of the mirror cylinder 5 1s used to scan or
monitor the positioning object 2 on the LCD 1 by the camera
4. Namely, the mirror cylinder 5 1s placed along the optical
axis of the camera 4.

Reference numeral 8 represents another optical fiber
supplying light from the light source 6 to a lighting portion
9. The light supplied from the lighting portion 9 via the
optical fiber 8 1s used to scan or monitor a positioning object
18, such as a lead or a positioning mark, provided on a tape
carrier package 17.

Details of the tape carrier package 17 will be explained
hereinafter with reference to FIG. 5. The tape carrier pack-

age (1.e. TCP) 1s an electronic component manufactured by
the following Tape Automated Bonding method.

First of all, a conductive metallic film 100 (e.g. copper
film) is attached or bonded on the surface of a carrier tape
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101 made of insulating resin such as polyimide. Then,
numerous leads 102 are formed by etching the metallic film
100. One end of each lead 102 overhangs 1n a device hole
103 opened on the carrier tape 101. Subsequently, a semi-
conductor chip 104 1s mounted in the device hole 103 1n
such a manner that the electrodes of the semiconductor chip
104 are bonded to the distal ends of overhanging leads 102.
For protecting the bonding portions between the leads 102
and corresponding electrodes of the semiconductor chip
104, they are covered by resin coating 1035. Thereafter, a
rectangular piece including the bonded semiconductor chip
104 therein 1s separated or taken out by cutting the carrier
tape 101 along a cutting line 106 using dies (not shown).
Thus, an electronic component called as tape carrier package
1s obtained.

Returning to FIG. 1, reference numeral 10 represents a
shift table, and reference numeral 11 represents a vertically
extending box fixed on the front face of the shift table 10.
Reference numeral 12 represents a bracket supported and
shiftable along the vertically extending front face of the box
11. A vertically extending feed screw 13 1s supported 1n the
box 11 so as to be rotatable about 1ts axis. A Z-axis motor 14
with an output shaft protruding downward 1s fixed on the
upper face of the box 11. With actuation of the Z-axis motor
14, the feed screw 13 1s rotated. Reference numeral 15
represents a feed nut fixed on the rear face of the bracket 12
and engaged with the feed screw 13. Anozzle 16, extending
downward from the lower face of the bracket 12, has a lower
surface for absorbing the TCP 17 and holding 1t horizontally.
Accordingly, after the shift table 10 1s stopped, the Z-axis
motor 14 1s driven so as to rotate the feed screw 13, thereby
clevating and lowering the TCP 17 1n the vertical direction
without changing the X-Y position thereof.

Reference numeral 20 represents a controller, constituted
by a CPU or the like, for controlling the TCP mounting,
system. Reference numeral 21 represents an X-Y table drive
for actuating the X-Y table. Reference numeral 22 represents
a Z-axis motor drive for driving the Z-axis motor 14.
Reference numeral 23 represents a dislocation detector for
detecting dislocation (or deviation) amounts of the position-
ing object 2 on the LCD 1 and the positioning object 18 on
the TCP 17 by processing the images obtained by the camera
4 based on pattern matching or the like.

An operation of the TCP mounting system as constituted

above will be next explamed with reference to the views of
FIGS. 2 and 3 and the flow chart shown in FIG. 4.

First, 1n step S1, the controller 20 sends a drive signal to
the X-Y table drive 21 to drive the X-Y table 3 1 a

horizontal direction. Then, 1n step S2, 1t 1s checked as to
whether or not the LCD 1 goes out of the visual field of the
camera 4. If the answer of step S2 1s “NO”, the controller 20
repeats the step S1 until an “YES” answer 1s obtained 1n the
step S2. On the other hand, if the answer of step S2 1is
“YES”, the controller 20 proceeds to the next step S3
wherein the shift table 10 1s moved 1n the horizontal direc-
fion. Then, in step S4, 1t 1s judged whether or not the
positioning object 18 of the TCP 17 1s located above the
camera 4. Namely, the TCP 17 held by the nozzle 16 is
shifted in the horizontal direction together with the shaft
table 10, until the positioning object 18 provided on the
lower surface of the TCP 17 1s positioned just above the
mirror cylinder 5, thereby locating the positioning object 18
of the TCP 17 within a focus range “A”(shown in FIG. 3) of
the visual field of the camera 4.

If the answer of step S4 1s “NO”, the controller 20 repeats
the step S3 until the positioning object 18 of the TCP 17 1s
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completely located within the focus range “A” of the visual
field of the camera 4. On the other hand, 1f the answer of step
S4 15 “YES”, the controller 20 proceeds to the next step SS.
Once the positioning of the shift table 10 1s completed
through the above steps S3 and S4, the position of the shaft

table 10 1s no longer changed unless the mounting operation
of the TCP 17 (later described) is completed.

Next, in the step S5, the controller 20 turns on the light
source 6 to emit light upward obliquely (in a direction of an
arrow “N17) via the optical fiber 8 and the lighting portion
9. Thus emitted light 1s used to light up the positioning
object 18 of the TCP 17. The light 1s then reflected toward
multiple directions from the rough surface of the positioning
object 18 of the TCP 17, with some light entering into the
mirror cylinder 5 along an arrow N2. The reflected light
introduced 1nto the mirror cylinder S then penetrates the half
mirror Sa and enters i1nto the camera 4. In step S6, the
camera 4 outputs an 1mage of the positioning object 18 of the
TCP 17 based on the reflected light, and the 1image 1s then
analyzed to obtain positional data representing the position-
ing object 18. The dislocation detector 23 obtains a dislo-
cation (or deviation) of the positioning object 18 of the TCP
17 based on a comparison between the actually detected
position and a predetermined 1deal position. Thus obtained

dislocation data 1s sent from the dislocation detector 23 to
the controller 20. (Step S7)

Next, 1n step S8, the controller 20 sends a drive signal to
the Z-axis motor drive 22 to actuate the Z-axis motor 14 in
a vertical direction, thereby lifting the TCP 17 upward as
shown by an arrow N3 in FIG. 3. In the next step S9, it 1s
checked whether the TCP 17 goes out of the focus range “A”
of the camera 4. If the answer of step S9 1s “NO”, the
controller 20 repeats the step S8 until a “YES” answer 1s
obtained. On the other hand, if the answer of step S9 is
“YES”, the controller 20 proceeds to step S10. Namely, the
TCP 17 needs to be lifted upward until it completely goes
out of the focus range “A” of the visual field of the camera

4.

Then, 1n step S10, the controller 20 sends a drive signal
again to the X-Y table drive 21 to drive the X-Y table 3 back
in the horizontal direction as shown by an arrow N4. Then,
in step S11, 1t 1s checked as to whether or not the LCD 1
returns within the focus range “A” of the camera 4. If the
answer of step S11 1s “NO7, the controller 20 repeats the step
S10 unftil a “YES” answer 1s obtained 1n the step S11. On the
other hand, 1f the answer of step S11 1s “YES”, the controller
20 proceeds to the next step S12 wherein the positioning
object 2 of the LCD 1 1s lighted up by the light supplied from
the light source 6 via the optical fiber 7 and the half mirror
Sa and emitted 1 a direction of an arrow N5. The light 1s
then reflected from the surface of the positioning object 2
and returns along a direction of an arrow N6. The reflected
light introduced into the mirror cylinder 5 then penetrates
the half mirror Sa and enters into the camera 4.

In step S13, the camera 4 outputs an 1mage of the
positioning object 2 of LCD 1 based on the reflected light,
and the 1image 1s then analyzed to obtain positional data
representing the positioning object 2 of LCD 1. The dislo-
cation detector 23 obtains a dislocation (or deviation) of the
positioning object 2 of the LCD 1 based on a comparison
between the actually detected position and a predetermined
1deal position. Thus obtamned dislocation data 1s sent from
the dislocation detector 23 to the controller 20. (Step S14)

In the monitoring operation of the positioning object 2 on
the LCD 1, the TCP 17 is located on an optical axis (i.e.

visual field) of the camera 4. However, the TCP 17 does not
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ogrve an adverse effect on this monitoring operation, because
the TCP 17 1s raised so far from the focus range “A” of the

camera 4. Thus, 1t 1s possible to obtain a noiseless 1image of
the LCD 1.

Next, 1n step S15, it 1s judged as to whether or not the
positional correction 1s required 1n the relation between the
LCD 1 and the TCP 17, based on the dislocation values
obtained 1n the steps S7 and S14. In other words, the actual
mutual position between the LCD 1 and the TCP 17 1n the
horizontal direction 1s compared with a predetermined 1deal
position 1n the step S15. More specifically, if any dislocation
(or deviation) i1s detected in the steps S7 and S14, the
controller 20 adjusts the mutual position between the LCD
1 and the TCP 17 to realize a predesignated i1deal mutual
relational relationship.

If the answer of step 15 1s “NO”, the controller 20
proceeds to step S18. On the other hand, if the answer of step
15 1s “YES”, the controller 20 proceeds to step 16 to drive
the X-Y table 3 in the horizontal (X-Y) direction, thereby
adjusting the mutual position between the LCD 1 and the
TCP 17. Subsequently, 1n step S17, 1t 1s judged whether or
not the adjustment of the mutual position between the LCD
1 and the TCP 17 1s completed. If the answer of step S17 1s
“NO?”, the controller 20 repeats the step S16 unfil a “YES”
answer 1S obtained 1n the step S17. On the other hand, it the
answer of step S17 1s “YES”, the controller 20 proceeds to
the next step S18 wherein the controller 20 sends a drive
signal to the Z-axis motor drive 22 to actuate the Z-axis
motor 14 to lower the TCP 17 downward. Then, 1n step S19,
it 1s checked whether or not the TCP 17 1s mounted on the
LCD 1. If the answer of step S19 1s “NO?”, the controller 20
repeats the step S18 until a “YES” answer 1s obtained. On
the contrary, when the answer of step S18 1s “YES”, the
controller 20 ends the mounting operation.

Although the above embodiment 1s explained based on
the LCD 1 shiftable in the horizontal direction, 1t 1is,
however, possible to move the TCP 17 in the horizontal
direction.

As this mvention may be embodied 1n several forms
without departing from the spirit of essential characteristics
thereol, the present embodiment as described 1s therefore
intended to be only 1llustrative and not restrictive, since the
scope of the invention 1s defined by the appended claims
rather than by the description preceding them, and all
changes that fall within metes and bounds of the claims, or
cquivalents of such metes and bounds, are therefore
intended to be embraced by the claims.

What 1s claimed 1is:

1. A method for mounting an electronic component onto
a liquid crystal display, wherein a first positioning object on
said electronic component and a second positioning object
on said liquid crystal display are monitored by a camera, and
said electronic component 1s mounted onto said liquid
crystal display after correcting a positional dislocation
between said electronic component and said liquid crystal
display, said method comprising;:

a first step of detecting a first positional data representing

a position of said electronic component based on a
monitoring of said first positioning object, said first
positioning object of said electronic component coming,
in a focus range of a visual field of the camera after a
liquid crystal display 1s removed out of the visual field
of the camera 1n a horizontal direction;

a second step of detecting a second positional data rep-
resenting a position of said liquid crystal display based
on a monitoring of said second positioning object, said
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liquid crystal display being shifted in the horizontal
direction 1n such a manner that said second positioning
object comes 1nto the focus range of the visual field of
the camera after said electronic component 1s lifted
upward 1n a vertical direction until the electronic com-

ponent goes out of the focus range of the camera;

a third step of comparing an actual mutual position with
a predetermined 1deal position based on said first and
second positional data, thereby correcting a mutual
positional relationship between said electronic compo-
nent and said liquid crystal display in the horizontal
direction; and

a fourth step of mounting said electronic component onto

said liquid crystal display.

2. The mounting method defined by claim 1, wherein said
liquid crystal display 1s held by an X-Y table, and shifted in
the horizontal direction by said X-Y table.

3. The mounting method defined by claim 1, wherein said
clectronic component 1s held by a Z-axis motor shiftable in
the vertical direction.

4. The mounting method defined by claim 1, wherein said
first positioning object on said electronic component 1s a
lead formed on said electronic component.

5. The mounting method defined by claim 1, wherein said
first positioning object on said electronic component 1s a
mark provided on said electronic component.

6. The mounting method defined by claim 1, wherein said
second positioning object on said liquid crystal display 1s an
clectrode formed on said liquid crystal display.

7. The mounting method defined by claim 1, wherein said
second positioning object on said liquid crystal display 1s a
mark provided on said liquid crystal display.

8. A method for mounting an electronic component onto
a liquid crystal display comprising steps of:

providing a first positioning object on an electronic com-

ponent and a second positioning object on a liquid
crystal display;

evacuating a liquid crystal display out of a visual field of

a camera 1n a horizontal direction;

shifting said electronic component until said first posi-
tioning object comes 1n a focus range of the visual field
of said camera;

detecting a first positional data representing a position of
said electronic component based on a monitoring of
said first positioning object;

lifting said electronic component upward 1n a vertical
direction until the electronic component goes out of the
focus range of the camera;

shifting said liquid crystal display in the horizontal direc-
tion so that said second positioning object comes 1nto
the focus range of the visual field of the camera;

detecting a second positional data representing a position
of said liquid crystal display based on a monitoring of
said second positioning object;

correcting a mutual positional relationship between said
electronic component and said liquid crystal display in
the horizontal direction based on said first and second
positional data; and

lowering said electronic component downward so that the
clectronic component 1s mounted onto said liquid crys-
tal display.

9. The mounting method defined by claim 8, wherein said
first positional data and said second positional data are
compared with predetermined 1deal data, for detecting a
horizontal deviation between said electronic component and
said liquid crystal display.
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10. The mounting method defined by claim 8, wherein
said at least either the electronic component or the liquid
crystal display 1s shifted in the horizontal direction to correct
the mutual positional relationship.

11. An apparatus for mounting an electronic component
onto a liquid crystal display, comprising;:

a camera for taking 1mages of a first positioning object on

an electronic component and a second positioning
object on a liquid crystal display;

first shifting means for removing a liquid crystal display
out of a visual field of said camera 1n a horizontal
direction;

second shifting means for shifting said electronic com-
ponent until said first positioning object comes 1n a
focus range of the visual field of said camera;

dislocation detecting means for detecting a first horizontal
dislocation of said first positioning object on said
clectronic component based on the image of said first
positioning object taken by said camera;

said second shifting means lifting said electronic compo-
nent upward 1n a vertical direction so that the electronic
component goes out of the focus range of the camera;

said first shifting means shifting said liquid crystal display
in the horizontal direction so that said second position-
ing object comes 1nto the focus range of the visual field
of the camera;

said dislocation detecting means detecting a second hori-
zontal dislocation of said second positioning object on
said liquid crystal display based on the image of said
second positioning object taken by said camera;

correcting means for correcting a mutual positional rela-
tionship between said electronic component and said
liquid crystal display in the horizontal direction, by
comparing said first and second horizontal dislocations
with predetermined 1deal data; and

said second shifting means lowering said electronic com-
ponent downward so that the electronic component 1s
mounted onto said liquid crystal display.

12. The mounting apparatus defined by said claim 11,
wherein said first shifting means 1s an X-Y table which
supports said liquid crystal display and 1s shiftable in the
horizontal direction.

13. The mounting apparatus defined by claim 11, wherein
said second shifting means 1s a Z-axis motor which holds
said electronic component and 1s shiftable 1n the vertical
direction.
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14. The mounting apparatus defined by claim 11, wherein
said correcting means corrects the mutual positional rela-
tionship between said electronic component and said liquid
crystal display by shifting said first shifting means in the
horizontal direction.

15. An apparatus for mounting an electronic component
onto a liquid crystal display, wherein a horizontal dislocation
between a {first positioning object on said electronic com-
ponent and a second positioning object on said liquid crystal
display 1s checked and corrected before said electronic

component 1s mounted onto said liquid crystal display, said
apparatus comprising;:

a camera having an optical axis extending upward along
a mirror cylinder connected to an upper face thereof;

a light source supplying light 1into said mirror cylinder via
an optical fiber, said light being emitted upward
through said mirror cylinder and used to monitor said
first positioning object on said electronic component
and said second positioning object on said liquid crystal
display;

an X-Y table for shifting said liquid crystal display along
a horizontal plane;

a Z-axis motor for shifting said electronic component in
a vertical direction;

an X-Y table drive for actuating said X-Y motor;
a Z~axis motor drive for actuating said Z-axis motor;

a dislocation detector for detecting said horizontal dislo-
cation between said first positioning object on said
clectronic component and said second positioning
object on said liquid crystal display; and

a controller for controlling said X-Y table drive and said
Z-axis drive so as to alternately bring said first and
second positioning objects within a focus range of said
camera to detect each horizontal dislocation of said first
and second positioning objects, and adjusting a mutual
positional relationship between said electronic compo-
nent and said liquid crystal display based on the hori-
zontal dislocation detected through said dislocation
detector before mounting said electronic component
onto said liquid crystal display.
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